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I, Hans Bbhr^ a German citizen, of Lenz- 
halde 82, Stut^-N, Germany, do hereby 
dedare the invention, for which I pray that 
a Patent may be granted to me, and the me±- 
od by which it is to be perfonned, to be 
particularly described in and by the following 
statement: — 

This invention relates to a device for selec- 
tive atomisation and spaying of various mat- 
erials, for example pamts, in which there are 
provided, in a nozzle head, at least one passage 
for atomising air and a discharge nozzle for 
the selected spray material, the nozzle bemg 
selectively connectfble to one of several supply 
lines for various materiak. 

Various such devices are known as spray 
pistols or atomisers for the spraying of paint 
In one known device there is on the pistol 
body, a connection to which there may be 
connected, by hand, that supply line which 
supplies paint of a desired colour. With a 
change in colour the suppty lines must be 
changed by hand. This device cannot tiierefoxc 
be used for automatic spraying plant or as 
m atomiser for electrostatic paint spraying. 
But even for non-automatic spraying the com- 
paratively long time required to dwnge from 
one colour to another is a disadvantage. 
Further, tiie paint in the connecting channel 
between the connection and the paint atomis- 
ing nozzle is lost. 

In anotiier known device there is connected 
to the connection of the paint channel a con- 
necting tube which is usually several yards 
long, leading to a colour selection apparatus 
where it can be connected to one of several 
diffttent supply lines by sliding a sliding head 
or by turning a revohring nosepiece. The 
colour selection apparatus may be automatical- 
ly controlled, so that no operator is required 
to change die colour. For this reason this form 
can also be used for electrostatic paint spray- 
ing. A disadvantage is that owing to the lone 



connecting tube much pamt is lost when the 
colour is changed. Moreover, in spite of the 
quick change-over at the colour selection ap- 
paratus, the change of colour takes a compara- 
tively long time, as the old paint must first 
be forced out of the connecting tube and the 
paint channel before the new colour can be 
sprayed. In many cases in fiict the connecting 
tid)e and the paint channel must be washed 
throu^ when the colour is changed. Hiis de- 
vice is ±erefore not suitable for automatic 
spraying and enamelhng, in which the cycle 
of operations allows only a little Pm^ for 
change of paint. 

It is an object of the invention to produce 
a device which permits automatically control- 
lable diange from one material to another with 
the little loss and in a short time. 

Accordmg to the invention there is provided 
a device for selective atomisation and spraying 
of different spray materials, for example 
different coloured paints, having a nozzle head 
witii at least one passage for atomising air 
and a disdharge nozzle for spray material, 
wherein feed passages for selectively connect- 
ing the discharge nozzle to supply lines for 
the different spray materials, are selectively 
dosable by valves and lead into a shon com- 
mon flow passage which is in connection witii 
and near to the discharge nozzle, the feed 
passajges leading into tiie flow passage at a 
location spaced from that of the connection 
of the flow passage to the discharge nozzle. 

Since the feed passages lead into a flow 
passage which is near the disdiarge nozzle, 
the lengtii of path common to the different 
materials can be made very short. With a 
change of material only tiie material whidi 
IS still m this path is lost, since when closed 
the relevant valve prevents material from en- 
termg from the relevant feed passage into the 
flow passage. Thus tiie loss is neg&ble. The 
diangc over time is short, sincch is only 
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nectary to close the control valve of one 
feed passage and open that of another, which 
may be by means of an automatic control. 
Thus both for use as an automatic spray pistol 

5 and also as an atomiser, the apparatus of 
the iiwcntion satisfies the requirements includ- 
ing the supply of a number of different colours, 
which arc limited only by the number of sup- 
ply lines which can be arranged on the body 

10 of the pistol or atomiser. 

It is convenient for a control valve to be 
arranged next to the end of a feed passage 
facing the nozzle head. In this way the amount 
of material in the part of the passage between 

15 the valve and the flow passage, which, when 
using a material of low viscosity, may run into 
the flow passage after closing of the valve, 
is small. 

In one constructional form of the invention 

20 each feed passage is a pipe in a body to which 
is fitted the nozzle head and a conduit which 
connects the pipe to the head. This provides 
a very simple construaion. It also makes possi- 
ble a simple and advantageous form where 

25 the end of the pipe towards the conduit fonns 
the seat of a valve, a valve spindle of which 
extends through the pipe. 

In detail the design is such that the valve 
spindles, in the form of needles, may each 

30 be displaced against the force of a spring by 
air-actuated pistons. The control of the air 
supply may be automatic, for example in ac- 
cordance with a programme. 
Since no separate control is necessary for 

35 the supply of atomising air, which naight lead 
to errors of synchronisation, each piston may 
be coupled with the spindle of a valve arranged 
in the atomising air lead for approximately 
simultaneous actuation of it, independently of 

40 the position of the other pistons. With one 
advantageous construaional form there is pro- 
vided for this purpose a coupling device which 
has a plate arranged axially inunovable on 
the spindle of the atomising air valve, a return 

45 spring for the spindle and axially immovable 
bars or the like connected with the piston 
and capable of being placed on the plate. In 
order that die atomising air valve shall always 
be opened before the material supply valve 

50 opens, and always closed only after the latter 
is closed, each piston may be connected with 
the corresponding needle through a spring. 
The movement of displacement of the piston 
is transferred to the needle with a time delay. 

55 Two embodiments will now be described 
by way of example, with reference to the ac- 
companying drawings, in which: — 

Figure lii is a longitudinal section through 
the head of a first embodiment; 

60 Figure 1^ is a longitudinal section through 
the body of the first embodiment; 

Figure 2 is a section on line II — II of 
Figure lb\ and 
Figure 3 is a pan of a bngitudinal section 

65 of a second embodiment. 



Referring to Figures la, lb and 2, in a 
cylindrical nozzle head or assembly 1 of an 
automatic spray pistol there is a conmum flow 
passage in the form of a blind bore 2, <fe 
Its face remote from the blind bore the hjead • 70 
or assembly 1 has four cylindrical depressions 
3, arranged at the same distance from the 
outer edge and each displaced at 90? to an- 
other, into which open channels 4 fr<un the 
blind bore 2. Their mouths 4* are widened- 75... 
in the form of a funnel The diameter of 
the depressions 3 is appreciably greater than 
the diameter of the channeb 4 and of the 
blind bore 2. Between the c han n el s 4 there 
are bores 5 which pass through the nozzle 80 
block in a generally axial direction as shown 
in Figure la. These bores 5 open into a 
chamber 6 which is bounded by a cylindrical 
bush 7 mounted on the nozzle assembly and 
having a base, and also by one face of the 85 
nozzle assembly. In a concentric hole in the 
base of the bush and in a threaded hole in 
the nozzle assenrf>ly concentric with the blind 
bore is a paint discharge nozzle 8, the bore 
9 of which is connected with ±e blind bore 90 
2 and, through air channels 10, with the 
chamber 6. 

The nozzle assembly 1 is attached to one 
end of a cylindrical tube 11, which at the 
other end is attached to a body 12 (Figure 95 
lb). On the face 13 turned towards the nozzle 
assembly 1 the body 12 has blind bores 14, 
which have the same diameter, the same dis- 
tance from the longitudinal axis and the same 
angular spacing as the depressions 3. The blind lOO . 
bores 14 and depressions 3, which face one 
another, are conneaed togedier by means of 
tubes 15. To each blind bore 14 there is con- 
nected, by a radid diannd 17, a. comiectihg 
piece 16. . ^ 105 

In the centre of the end face of eadi bhnd 
bore 14 is a guiding channel 18 in which 
is a needle 19, which extends through Ae 
tube 15 to an end 19* at the mouth 4*. This 
end 19* is conical and corresponds to the shape 110 
of the mouth 4\ The mouth 4* and the end 
19^ constitute a vaive assembly. 

The other end 19" of each needle 19 is 
an annular space 20, whidi is formed by iht 
body 12 a cylindrical body 22 connected -with 115 
it, and a sleeve 23 fined on the two bodies. 
The space 20 is sealed against the blind bores 
14 by washen 21. 

The body 22 has, on the same axes as the 
needles 19, bores 2^ extending over part of 120 
the axial length of the body 22, to which 
are conneaed guide bores 25, also on the same 
axes, extending to the space 20. In each bore 
24 a piston 26 is slidable, beii^ seated at 
one end of a rod 27 guided in the guide 125 
bore 25. The odier end of each rod 27 is 
conneaed by a spring 28 with the end 19" 
of one of the needles 19. The space 20 is 
sealed against the bores 24 by washen 29. . 

In the end of each bore 24 remote from 130 



the guide bore 25 is screwed a threaded, aper- 
tured plug 30 which forms a stop for a 
con^pression coE qjring 31, whose other end 
abuts the piston 26. Eadi phig 30 has a central 

5 aperture 32, through which projects a rod 33 
fixed to the piston 26 and the rod 27. The 
part Of eadi bore 24 between the piston 26 
and the guide bore 25 is amnectecf through 
a radial channel 34 with a connecting piece 
35 for control air siqq)ly. 

The body 22 has also a central bore 36 
yvhidi extends there-throu§^, and to which is 
joined a central bore 37 of the body 12 which 
extends there-through. The bore 36 is cwmect- 

15 ed with a connecting piece 39 ^Figure 2) for 
the atomising air Ime fay a radial connecting 
channel 38 (see also Figure lb) between the 
radial channels 34. For controlling supply of 
atomising air throi^ the bore 37 to the tiAe 

^ 11 and thence to the nozzle assembly 1, the 
bore 36 has a control valve arrangement 40. 
Attadied to a yahre spmdk 41, axially mov^le 
m the bore 36, is a cut-off member 42 which 
muts off or allows the passage <rf atomising 

25 aff from the radial channel 3^ into the part 
of the bore 36 lying between the channel 3« 
and the bore 37, acconfing to the position 
of the valve spmdle 41. This part of the bore 

- _ £ reduced stepwise m diameter, as shown 

30 m Figure lb. A piston 43 arranged on an 
pension 44 of the valve spmdle 41 acts, witii 
this reduad bore part, as a throttle which 
enlarges the cross section of the channel step- 
mst on opening the valve for the atomising 

On die other end of the qrindle 41 a disc 
45,18 fixed, and against it lies a pre-stressed 
compression coil spring 46, whose other end 

40 '^''u ^ The side 

w of the disc 45 awiy from the spring 46, in 
the dosed slate ail the valves 4\ 19\ Ues 
agamst the free ends of aU the rods 33, or 
are at a sUght distance from them. 
When control air is admitted to one of die 
45 pistons 26 the rod 33 is moved, so that the 
disc 45 and the valve spindle 41 are also 
moved. The atomising air can now pass to 
tttt bore 9 of the nozzle 8 through 38, 36, 

50 fZii. inertia of 

^ each needle 19 and its connection with its 
nxi 27 by means of spring 28, the needle 
L tne movement of the piston 26 

after a small time lag. The supply of paint 
« v?^ t ™ * channel 4 and the 

» blmd bore 2 thus only occurs after atomising 
«r is already flowing through the nozzle bore 
9. This ensures that no drops of paint come 
out of tiie nozzle 8. The other pistons 26 
arc not affected by the displacement of that 
00 piston 26 which is acted on by control air. 
To stop spraying or to change the colour, 
tite control air supply channel 34 of that piston 
^ which 18 open is vented so that spring 

w The needle 19 foUows after a sl^ht delay 



and doses the paint supply. Return of the 
cat-off member 42 to the dosed position by 
die ^ring 46 takes place with a somewhat 
i^eater delay, so that atomising air still flows 
through the nozzle bore 9 after the supply 70 
of pamt has been cut off. The resulting re- 
duced pressure causes the blkd boie to be 
virtually sucked diy. This is advantageous, as 
when the colour is changed the bHnd bore 
is free from residue of die previous colour. 75 
For changing the colour it is now only neces- 
sary to open the supply of control air to 
another piston 26. 

Thus for control of the device and of colour 
change, only the supply of control air needs 80 
to be controlled. Automatic control is therefore 
relatively inexpensive, ai^ the change-over 
time iat a change of colour is small 

The embodiment of Figure 3 for electro- 
static spraying is distingmdied from that of 85 
Figures la, lb and 2 by a different formation 
of the head and, owing to tiie high voltage 
on the nozzle assembly, the nozzles, the pipes 
connecting the head with tiie body, and the 
body, are not of metal but of a non-conducting 90 
material, for example a plastics material 

'An air nozzle 151 is mounted on a nozzle 
assen^ly or head 101 by a piastic clamping 
nut r50. A paint disdiarge nozzle 108, whidi 
IS screwed in a threaded hole concentric m± 95 
a flow passage in tiie fonn of a blind bore 
102 for sqjplying the paint and the bore 109 
of which forms a continuation of the blind 
bore 102, is formed externally so that between 
Its frusto-conical face and cylindrical outer ICQ 
surface on the one hand and the wall of the 
hollow space 152 on the other hand tiwxe is 
an intennediate space through which air can 
flow to a mixing jet 153 where it is mixed 
with, the paint from the nozzle bore 109, for 105 
atomisation. 

On its front face the air nozzle 151 has 
two projecting, diametrically opposed horns 
1-54, 154*, in.cach of which is a channd 1«55, 
V55\ Hiese channels are connected at one 110 
end to air channels 105 of the nozzle assco»bly 
and at the outer end with atmosphere through 
diannds 156, 156\ whidi are so arranged that 
the compressed air from them continues the 
atomisation of the jet leaving the nuxine ict 115 
153 and imparts to it a flat form. 

The widened pan of die hollow space 152 
facing the assembly 101 is endosed by an 
etectrically conducting ring 157, for ezanmle 
of brass, witii whidi are connected in electrical 120 
conmct metal strips 158, 15«* which ehgaiie 
m the dhannels 155, 1155* and are providwl 
with pomts. Electrodes 160 or 160^ which 
are countersunk, contact these strfes m chaa- 
nds 1(59, 1!59\ ^ j^. 

The rmg 157 is at die knee position of 
a contact 161, which is bent at an angle and 
IS mounted in the nozzle assembly 101, with 
one ann in tiie blind bore 102 and the other 
ann m a depression 162. In this depression 130 
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162, in which a tube 163 is insert^, the am- 
ua 161 engages a contaa ball 164 ^luch is 
under the action of a coil ^nng 165. In the 
space enclosed by the coil spring is a current 
iWtine resistance (not shown) which has one 
end T^inst the ball 164 and the other end 
against a high voltage supply. 

The other parts of the atonusmg spray de- 
vice arc die same as the device of Figures 
la, lb and 2. . ..^ , 

When the contact 161 cames hiffi voltage, 
paint to be atomised is clectrosuticaUy charged 
bv the arm projeaing into the blind bore lOZ 
before it reaches the nozzle 108. In addmon 
the compressed air supplied is iomsed by the 
edees of the ring 157 and the edges and pomts 
of the strips 158, 158\ This has ±e result 
that the paint particles are already electro- 
staticaUy charged at the jet 153 and then by 
further atomising and forming of ^ l^^J 
the compressed air from the dianneb Ko, 
156* This arrangement produces an mtense 
electrostatic charge. Additional ionisation is 
produced by the electrodes 160, 160». Control 
of the paint supply and atomising air, and 
also of colour change, is the same as m the 
previous embodiment. 

WHAT I CLAIM IS: — 
1. A device for selective atomisauon ana 
spraying of different spray materials, for ex- 
ample different coloured paints, having a noz- 
zle head with at least one passage for atomis- 
ing air and a discharge nozzle for the spray 
material, wherein feed passages for selectively 
connecting the discharge nozzk to supply hnes 
for the different spray materials, are sckctrvcly 
dosable by valves and lead into a short com- 
mon flow passage which is in connection wim 
and near to die discharge nozzle, the feed 
passages leading into the flow passage at a 
location spaced from that of the connecaon 
of the flow passage to the discharge nozzfe. 



2 A device accordmg to dakn 1 whciOT 
each vdve is close to the end of the as«xaatBd 
feed passage and is directed towards the no^ 

zie. . ^ «; 

3 A device acrording to daim 2, wtier^ 
each feed passage inchides a portion m the 
head, a conduit leading from the said porDons 
to convey material to the nozzle. ^ 

4 A device according to claim 3, whcrcm 
an end of each said portion is directed away 
from the nozzle and forms the seat of the 
valve, a vaWe spindle extending through a 
tubular portion of the feed passage. ^ 

5 A device a<xording to ckun 4, whwem 
each valve spin<He has a piston adapted to 
be moved by compressed au- against a spring 

^^6^ A device according to claim 5, whereni 
each piston is coi^led with the spindle of 
an atomising air supply line valve, to permit 
sijd)stanrially simultaneous actuation of that 
piston and valve independently of the posi- 
tion of the other pistons. . , * • 

7 A device according to dami 6, wheiein 
a coupling device comprises a plate axially 
fixed oa the spindle of the atomising air si^ly 
line valve, a return spring for the said plate, 
and rods movable by the plate and connected 
in axially immovable manner with the pistons. 

8. A device according to daim 6 or claim 
7, wherein each piston is connected with the 
corresponding spindle by means of a spnng. 

9 Devices for sdective atomisation and 
spraying of various materials, substantiaUy as 
tem described with reference to the accom- 
panying drawings. 

WITHERS & SPOONER, 
Chartered Patent Agents, 
148—150, Holfaom, 
London, E.C.I., 
Agents for die Applicant 
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